Intravenous thronibolytic therapy has become stantlard treatment for acute myocardial infarction (AMI). We describe three patients with long-standing seropositive rheumatoid arthritis (RA) on chronic corticosteroid therapy who experienced very early ( I 4 h) mortality after the use of inlravenous thrombolytic therapy for the treatment of AMI. All three patients likely experienced electromechanical dissociation (EMD). Their charts were evnluated in depth, and thc literature was reviewed in regard to possible etiopathologic mechanisms. Within 1-6 h of apparently successful thrombolytic therapy for AMI, these three patients experienced sudden and profound bradycardia and hypotension and could not be resuscitated. The potential occunence of EM I1 in all three patients raises the possibility of accelerated myocardial rupture, as EMD is one ofthe clinical hallmarks of this condition. As suggested by the three clustered cases. this heretofore undescribed association between sudden unexpected cardiac death and thrombolytic therapy for AM1 in patients with seropositive, corticosteroid-dependent RA suggests that further study and observation are needed. This deleterious association, if verified. has important implications for the treatment of AM1 i n patients who have RA and arc corticosteroid dependent.
Introduction
Although throinbolytic therapy is considered standard treatment for acute transmural myocardial infarction (AM1),l4 rare serious complications, such as intracranial hemorrhage and cardiac rupture, have been attributed to the intervention.s However, it is generally felt that these coniplications have been outweighed by the overall benefit achieved by patients from thrombolytic therapy. Furthermore, it has been documented by the National Registry of Myocardial Inhrction that certain subgroups are at a higher risk for cardiac rupture; multivariant analysis indicates an independent association of cardiac rupture with thrombolytics, prior AMI, advancing age, female gender, and intravenous beta-blocker treatment?
Described herein are three patients with seropositive rheumatoid arthritis (RA), receiving long-term corticosteroid therapy, who experienced sudden death within 1-6 h a f ter trentment with thrombolytic therapy for AMI. We suggest that this subgroup, previously not identified, may be at increased risk for the complication of sudden death that might be linked to this particular intervention.
Case Reports Case No. 1
A 53-year-old man presented to the emergency department (ED) with diffuse anterior chest pain, diaphoresis, and nausea of 4 h duration. Past medical history was significant for the presence of RA previously treated with penicillamine, gold, antimalarials, and methotrexate; he was currently taking prednisone 5 mg/day although he had taken as much as 20 mg/day overa period of years as the only therapy for his arthritis (Table  I ). There was no history of hypertension, diabetes mellitus, cardiac signs or symptoms, or hyperlipidemia, and no history of smoking or alcohol abuse. The 12-lead electrocardiogram (ECG) on arrival showed normal sinus rhythm and hyperacute ST-segment elevation in leads I and aVL, as well as an incomplete right bundle-branch block noted on a prior ECG (Table (rTPA), heparin, lidocaine, nitroglycerin, and oral aspirin. She was admitted to the ICU, and soon after the rTPA infusion she was pain free. Subsequently, she developed a sudden onset of severe bradycardia and hypotension. In spite of prolonged resuscitative efforts, she expired with EMD.
Case No. 3
A 62-year-old woman presented to the ED with a 2-h histoty of severe anterior chest pain. The patient had long-standing RA previously treated with gold, antimalarials, and penicillamine; her current managenient consisted of prednisone and methotrexate (Table I ). There was no prior history of hypertension, diabetes mellitus, angina pectoris. or cerebrovascular disease. Initial ECG showed ST-segment elevations compatible with anterior wall AM1 (Table 11 ). She received intravenous rTPA, heparin, lidocaine, and methylprednisolone along with oral aspirin. A beta blocker and nitropaste were administered in the ED. She became asymptomatic 2 h after treatment was initiated and was admitted to the ICU. Six h after the administration of rTPA, sudden, severe bradycardia was observed and the patient could not be resuscitated. She expired with persistent EMD.
Discussion
All three patients with RA described above had their transmural AM1 treated with intravenous thrombolytic therapy. What they had in common was long standing, seropositive, erosive RA that had been treated with systemic corticosteroids for many years. In addition to "stress" doses of parenteral corticosteroids used at the time of the acute event, these patients received beta blockers, heparin, and lidocaine. All three patients experienced abrupt and unexpected early mortality, with their demise characterized by profound sinus bradycardia and hypotension, unresponsive to atropine and vasopressors. Vigorous resuscitation was unsuccessful in all three patients, and the terminal event was felt to be electromechanical dissociation (EMD) in all. One of three patients had recurrence of chest pain and two had profound bradycardia prior to the clinical picture of EMD. Postmortem examinations were not granted by the families. Findings from these three cases raise the hypothesis that patients with seropositive RA taking long-term systemic corticosteroids are at risk for accelerated cardiac rupture in the setting of transmural AM1 treated with thrombolytics.
Without a postmortem examination, we cannot prove that cardiac rupture was the cause for these early deaths; however, the common thread in all three deaths appeared to be EMD. Supporting OUT suggestion that cardiac rupture had occurred is the recent study by Figuerds ct ul. which showed that EMD was highly predictive of cardiac rupture in AML7 Other possible causes of these catastrophic events include extension of the AM1 with cardiogenic shock, aortic dissection with shock, pericardial tamponade secondary to hemorrhagic acute pericarditis, acute coronary dissection with subsequent myocardial hemorrhage and tamponade, and profound bradyarrhythmias induced either by AM1 with failure of thrombolysis, by cardiac medications, and/or the presence of cardiac rheumatoid nodules.
With regard to thrombolytic therapy, several studies have shown an increased mortality in thrombolysis-treated patients during the fust 24 h of treatment, and cardiac rupture was responsible for many of these early deaths.l.Xsy In addition to the recent review6 demonstrating that cardiac rupture caused a 12.1 % in-hospital mortality with thrombolytics compared with 6. I % without treatment, similar findings were observed by Oliva et ul., with cardiac rupture being noted in 20%) of fatal AMIs. lo The postulated mechanism for the increased risk of rupture is the observation that thrombolytic agents stimulate plasmin production, causing a breakdown of collagen as well as an inhibition of its synthesis.l' In the patients described in our study, the unusually early clinical picture compatible with myocardial rupture suggests an accelerated process, perhaps superimposed upon chronic structural damage.
It is entirely possible that underlying cardiac involvement emanating from the rheumatoid process itself, long recognized in patients with RA,I2. l3 played a contributing role toward the risk of early cardiac death in our cases. Autopsy studies in RA cases have revealed a 20% prevalence of myocardial inflammation and myocardial fibrosis,14 and in another study, 26% of RA patients were found to have left ventricular abnormalities on echocardiography, probably secondary to myocardial fibrosis. I5 Rheumatoid cardiac nodules have been described in multiple cardiac sites, with some nodules producing heart block. I6 Furthermore, a recent report17 demonstrated that patients who developed myocardial rupture after AM1 had significantly higher levels of C-reactive protein. This suggests a heightened generalized or systemic inflammatory response, possibly making the myocardium of patients with RA more vulnerable to early cardiac rupture.
Long-standing glucocorticoid treatment may have played a part in permitting cardiac rupture to occur in our patients. The effects of chronic glucocorticoid administration on the myocardium is thought to be similar to well-documented effects on skeletal muscle producing the clinical picture of steroid myopathy.18 Methylprednisolone has been demonstrated to decrease overall scar collagen in experimental myocardial infarction in rats.I9 Roberts et al. have shown that methylprednisolone administration in humans does increase infarct size and the frequency of malignant arrhythmias;2o two patients in this study demonstrated ventricular septa1 rupture. Additional recent studies have shown that corticosteroid treatment may lead to late rupture of true left ventricular aneurysms.2'. 22 Our literature review has been unable to disclose previous reports pointing to or emphasizing the association of early mortality with thrombolytic therapy for AM1 in seropositive patients with RA treated with systemic corticosteroids. It is not known whether these cases truly represent an increase over the expected incidence of cardiac rupture following thrombolytic therapy in AMI. This apparent "cluster" of cases is only intended to generate a hypothesis that needs to be tested. Fur-thcrmore, based on such limited data, it would be impossible to sort out the individual contributory roles ofthe thrombolytic agent, underlying RA heart disease (inflammation, fibrosis, nodules), or chronic corticosteroid use. We are not certain as to the cause of death in our patients, and clearly a weakness of our report is the lack of confinriatory pathologic data. However. the presence of evidence for EMD during the terminal stages of our patients' illness is highly suggestive of myocardial rupture. We feel that further observation and study are necessary to assess the safety of thrombolytic agents for the treatment of AM1 in patients with RA receiving chronic glucocorticoid therapy. Until additional studies are conducted, it is not prudent to withhold potential lifesaving thrombolytic therapy in patients with AM1 and underlying RA who are not on chronic corticosteroid therapy. However, for the group of coi.ticosteroid-depeiident seropositive patients with RA, primary PTCA should be given strong consideration as the first line oftherapy for AMI. All articles become the property ofthe publisher, who reserves the copyright and rights of renewal and translation into other languages on all published material. CLINICAL CARDIOLO-GY accepts no responsibility or liability for statements, opinions, and data presented in these articles. or any advertised product or service. Any potential contlict of interest must be noted as indicated on the copyright release.
Instructions to Authors
Mtinusc~ripts should be sent to The Managing Editor, Clinical Cmdiology Publishing Co.. Inc.. Box 832. Mahwah, New Jersey 07430-0832, accompanied by ; I computer disc if possible. Acceptable formats include almost all DOS-based word p r e cessing programs, Word versions 6 and 7 for Windows, Word Periwt versions 5,6,7, and 8, MS Window Write version 3.0, XYWrite, and Macintosh-based discs. If none of these is available. manuscripts should be saved as "text only" (ASCII).
General Instructions
Manuscripts should be submitted in triplicate, typewritten in English on bond paper (one side only). and rloublr-spicerl throrr~~$out. Authors must provide a word count. Pages should be numbered consecutively and arranged a s follows: title page, condensed abstract, abstract and key words, text, acknowledgement(s), references, tables. figure legends, and figures.
The titlrpuge should contain the title of the paper; a short title; the nanie(s) and academic degrees of the author(s); the departinent(s) and institution(s) at which the work wa$ done; the full name and address, including the direct telephone andor fdx numlxr, ofthe author to whom all coirespondence and reprint requests should he mailed; and acknowledgement ofsupport grants.
A (.orirlf~riserlab~trtrc.f stating the substance of the paper should follow the titlepge. The c~oiiclensetluhstr~ict is for inclusion in the Articles in Brief section, and should be 100 words for reviews and clinical investigations, and 50 words for short comrnunications.
The uhstrcict (approximately 250 words) should be structured as follows: hackgTound, hypothesis (for Clinical Investigations), methods, results, conclusions. A list of up to seven key words to be used for indexing purposes should conclude the uhstrtrct.
7%vt: The text should begin with an Introduction briefly stating what was studied and why.
Mc/hotls should describe, in sufticient detail to allow replication ofthe work, the methodology and technology or preparations used. In a clinical trial, patient population should be detined. New or modified methods should be critically evaluated. For wellknown methods. references may be supplied. Chemical agents. drugs, anesthetics, and methods of application should be identified, and route, amount of concentration, frequency, and time of additional doses should be described. It should be stated that investigations were in accordance with the Declaration of Helsinki.
Results should appear in a logical order, with tables and figures. The Discussion should interpret results relative to previously published work in the field. Hypotheses and speculations should be clearly labeled.
Conclusions: Authors are encouraged to draw conclusions from their findings and, if appropriate, indicate areas of future investigation.
Tables should be numbered with roman numerals, e g , Table  I , Table 11 .
Figures: Three copies of unmounted glossy black and white prints should be submitted for each figure. Each print should be identified on the back with a number, the author name(s), and the article title. The top of the figure should be indicated. Maximum size of any figure will be 20 X 28 cm (8% X I 1 inches).
Figures will be sized to journal specifications and relettered if necessary to conform to style. Black ink should be used for charts. Graphs should contain zero points for both the abscissa and ordinate. The abscissa and ordinate should be identified.
Figure legends should be typed, double-spaced, on a separate sheet ofpaper. All symbols and abbreviations should be identitied. For previously published figures, written permission from the copyright holder and the author ofthe work must be submitted and proper citation given in the legend.
Vrlues should be given in mean ? standard deviation (x _+ SD).
Citutions of reference material in the text should be given by number (rather than by author name).
References should be placed at the end ofthe text and arranged in a numbered list in order of citation. All authors' names (rather than rt d.) must be included. Journal titles should be abbreviated according to the Ir1de.r Medicus and inclusive page numbers must be cited. Only work that has been accepted for publication may be included in the references.
Book
Jenni Units, quantities, and formulas should be expressed according to the recommendations ofthe International System of Units (SI).
Itntiges in Curdiology: Include title: brief' text description 01 images, case. and why important; glossy prints, preferably a clinical image and a pathology specimen: figure legends; and a single best reference. Submit in duplicate.
